In conventional electronics, information is encoded in the flow of electrons, which is modulated or switched on and off by fieldeffect transistors (i.e., typical devices) on a semiconductor chip. In long-distance telecommunications, however, information is carried by light. Making a nanoscale device that can control the flow of photons on a chip has been a long-standing goal.
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To meet this objective, one must both localize photons at a subwavelength scale and locally modify their propagation. Such modification has traditionally been achieved by tuning material properties, for instance by thermo-or electro-optic effects. [1] [2] [3] Recently, we demonstrated that switching and tuning can be achieved without changing the material properties, by bringing a sharp tip into the evanescent near-field region of a nanoscale optical cavity, as shown in Figure 1 .
The possibility of near-field modulation has been investigated theoretically 4 and experimentally. 5, 6 Previously, however, switching was achieved at the expense of a drastic decrease of the quality factor, Q, of the cavity. The resulting interaction merely washes out the resonance, rather than tuning it away from the signal wavelength, λ.
In contrast, we operated in a regime of weak tip-cavity interaction. We demonstrated 0.8nm tuning of the resonance wavelength in a high-Q, small-volume nanocavity-volume≈ 0.6(λ/n) 3 , where n is the refractive index-created in a siliconon-insulator waveguide. We observed a reversible 14dB switching operation of the cavity transmittance, as shown in Figure 2 . 7 Even at this early stage of development, we believe that this device may find use in a broad range of applications. Since its tuning range is compatible with the interchannel wavelength spacing in wavelength-division multiplexing (WDM) 
Figure 2. Observed switching of the transmitted light intensity I T (t) through the cavity-tip nanosystem as the tip-cavity distance Z(t) varies. The light wavelength

